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LETTERS OF TRANSMITTAL. 



Dki'witmkm' ok thk iNriiUKiii. 

liLlUISVr (IK OoVIiliNWENT IjADOllAlXHtll'S, 

Okktce (IF THK Superintendent, 

Miniila, Orloher 19, 190S. 
Sik: 1 have the honor to submit for publication .1 report on 
"Hemorrhagic septicemia of animals in the Philippine Islands," 
by Dr. Paul G. Woolley, Patliologist in the Biological Laboratory, 
and Dr. James W. Joblinir, Dirci^tor ol' llic Scniiii l-alioviitoi'y. 
A'^eiy respectfully, 

Paul (J. ]''i(i.:i.;i!. 
ISupvnntendeni (lorrninti'itl iMbombiriea. 
[Ton. Jamks F. Smith, 

Acting Serreiarf/ of llie Jnierliir. Mmiilti. /'. /. 



!)i:i'AirrMHNT OK Tin: l.NTiiiaou, 

HuRI;AU ok OoVEIiNMENT rjABORATOllIESj 

BlOlXMIICAI, Laboiiatory, 
Slanih, Ociohi-.r U, 1903. 
Siii: In r(;p!y tn yo\ir communication rcgjirding tlio occiirrenw! 
of ii recent epidemic among tJie Uovornmont earalian in and almiit 
Manila, I have tlie honor to transmit the inclosed report from this 
Laboj-atory on hemorrhagic aeptietemia in tlie Philippine Islands, 
by Dr. Paul G. Woollcy, Pathologist. Biologieal Laboratoi-y, and 
Dr. .Taniofi W. .lobliiijr. Ditwlor "f tiie Hcnnri l.alxiratory. 
Very rff!|ieeifii]lv. 

Kkjiiaud p. Stuom;. 
Director Bwlwjirid Lnhoralonj. 
Dr. Padi, C. PitEEii, 

Supprintcndcvt Govenmatf lAibfrniloricy. 
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A KEWBT (IN IlEMOHBIIAGIC SEPIIC/EMIA IN ASIMALS IS THE 
PHIUPPISE ISliSDS. 



The appearance of lienion-liagiti soptJcii'iiiia in Hit' I'liilippim: 
iKlands wan a Korioiis wm plication of tho Iwal cattli' prolilom. 
Kinderpest, which liad destroyed thousands of ejirabaos and wliicli 
liad brought agricnltiiro nearly to a standstill, was jiist bej^inning 
to be eontrollod by vigorous work with protoctivt! spra, anil t;attl<! 
wer« being imnninized in Gliina for iin))ortation intn these Islands. 
'J'his work Imd be«n ])rogres8ing wry satisfactorily, when suddenly 
and without warning heinorrbagic septicaiiuia appeared in a herd of 
cattle arriving in Manila from Shanghai. At aliout the same timo 
that the disease was recogni/ed here i-e|K)rtfi w<n-e rect'ived froTii 
Hongkong giving aecoimts of a vinilent disease }ire\'alenl tlu'T'C 
which very much resembled bubonic plague in hiuiian beings, and 
which was called "cattle jilague."' 'I'lnis fai' these reports have 
been so meager that we an; unable to Htate wb(^ther or not tho 
disease is endemic at that i)ort, as it .s<riiis to be in other parts of 
the world, and whether or not it cocresiinnds with the disease 
studied here. 

Hint h(iiioiihagi(. siptK^una (\isted in the Philippim Itland'. 

SiTKP the ibove notes were wutten tlic leport of tin (TOieminpnt bac 
tinolcigist it HonslioiiK Iw iKin leceivpd In this then, is i lirief sun 
iiiii\ of tlie niiiipbolo^u mid (iiltiii il cliHiiiiteriBti(-ti of (In oiganisiiis 
fdinul in till ^nllllnl'^ tliiit dieil in tlu epidpiiiit tlieri Ihix ({imii Rren 
letidih on tlu mdinnn (iiltiiie media U wan a Imtilhii that stained 
nioie dwiih at the Jiolps and wliieh did not stain bv Grams niethoil and 
«liuli "as nomnotile Its ajipeaianie on culture media » )i similai to tliat 
of II eoh All mo(ulat*d aniiiihi" died after twenty foiii to forty eight 
I onis Hith s\mptoins if septie'eniia Trom his taitt, Itiintei rom hided that 
he I- deahnu «lth ^t fonii of hemoiihanle Mjitifi^mia Hut wliatpier the 
disease mai be it is not the sam( one tint ne are stiiihin^ Ju^KinK from 
tlie ile.scTiption of the orjianiwni. 
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previous to tlie jirosuiit opidcmio ciin not bi' ril.atod with iUiy dogreu 
of (leiiiiftoiiuHH. Siiioo our preliminary report^ of tlie prtwoiit out- 
hroak soino I'liilippinc phyKieiaiis have stated tluit timy harl pre- 
viously seou antjiiala tlj'iiig iii the same maiinor as the oue^^ lately 
fillcetetl, but wlietJicr or not these cases were ideuta'yal with ours can 
not he detenu i lied. (Jarahaos are Momctinies affected with a eoii- 
ditiou similar to heat stroke, and if one of the^se animals ahouhl dio 
in sueli an attack the climcal features presented by it might 
I'Omarkably resemble those of tlie neitte foriti of hemorrliagie sep- 
ticaimia. One of us had recently seen such a case, in wliieh a cara- 
l>ao lately landed f]'om a vessel had been driven through the town 
and was suiFerhig for lack of water. It suddenly staggered and feJl 
by the j'oadside, frothing slightly at the mouth, and was nnablo to 
rise for at least an hour, and not until it had heen drenched fre- 
quently with water. If the animal had died in this attack acute 
hemorrhagic septieoemia might have been suspects and a correct 
diagnosis could have been made cmly after an autopsy. Bnt the 
above-mentioned statements of the previous occurrence of hemor- 
rhngie septicieniia must be taken cum grano salis, for there is a 
proneness among many to recognize any symptom complex as the 
discasfs imdei- discussion at the time. This tendency is well shown 
by the fact that pseudo-farcy is taken for surra hy men well 
acquainted with horses. It is, however, possible that hemorrhagic 
septica3mia has been seen here before and that the disease has thus 
far evaded the detcctioji of laboratory men, even though these have 
a wide experience with cattle diseases. 

Tlie disease is a widespread one and has been noted in almost 
every quarter of the globe. The first eases were in (xennany and 
wei'e cite*! by Bollinger. Later reports of epidemics in Germany 
have come from Kitt, Jakoby, Buch, and othei's; from Franct', 
"Nbeard and Ijeclainehe have reported cases, as have also flaltier 
and others; Bosso, OjTste, and Armanni, and others have detaihsd 
descriptions of epidemics in Italy; Poels reports cases from [lol- 
hmd ; .lenscn front Dennuirk; I'iot from Egypt: Van Keclio 
Fischer and Hiihenet from Java ; ISeischig, Sequens and v. Katz froui 
Hungary: .Tanson from .Taiian : Sanfelice, Tjoi, and Mahito from 
Siirdiniii; Pease from British India; Carrougeau nud RHu and 
Ciirre from Indo-Ohina: Lignieres from South Xmi-rn-.u and 
Siidtli. Wilson and Brimhall. Beynolds. Fennimorc, imd Xorard 
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tmiii llvu Uiiitwl ytiilca. It is easy to noo liow tlie spread may havu 
int^hiiled tlie PliilippJne Islands if Hio disease is a contagious one 
aud not endemic in tliat Arehipelago. There is a possibility that 
(!liiim is not to blame for the cases recently discovered hero. It 
may be that the disease is endemic in the Philippine Islands and 
that by food or water tlie organisms gained access to tliese animals 
tlii'ough wounds of the gastro-intestinal tract (or even without such 
wounds), or through wonuds on the surface of tlio body, oi- pos- 
sibly by way of the respiratory tract. 

It is now settled I)eyoiid doubt tliat oi-ganisnis resembling those 
of hemorrhagic septicemia arc foimd in waters and soils. It lias 
also been shown that similar ones ar'c pi-esent on the mucous meni- 
branes of healthy animals. Moore, of ilie Departnu'iit of Aninyil 
Industry at Washington, for instance, has demonstrated that orgaii7 
isms resembling those of homorrliagie septicemia and capable of 
producing the disease ocniTsd in 80 per cent of the cattle, 48 per 
cent of the hogs, 50 per cent of the sheep, Hi per cent of the horses, 
:tO jier cent of the dogs, and 90 |)er cent of (he cats (!.\aiiiinod by 
him. Davaine, Pasteur, Gaffky, Onuialeia, S. Mayr, and Kitt have 
found organisms in waters, soils, sputum, and bronchial secretions 
which, injected into the circulation of animals, caused sejitieemia 
which agreed witli the usual disease in all its details. 

Since this disease so closely resembles bubonic plague, it might 
he supposed that it corresponds witfi it also in the sources and 
moans of infection, but these points are awaiting explanation. 
Since the organisms occur so («>imu(ni!y in healthy animals, it is 
probable that a lowering of resistance to disease, whether brouglit 
about by trauma or by abnormal conditions of environment, rela- 
tively increases the virnlonee of the organisms and brings about 
conditions from which infection and disease result. This is cer- 
tainly tnre in the sporadic pneumonias of cattle, described by Theo- 
bald Smith, who believes that the organisms, present in such con- 
ditions, are secondary invaders. 

Tlie history of the present epidemic of liemovrhagic septicemia 
in the PhiHppine Islands is as follows: 

A shipment of eattlc arrived in Manila Bay from Slianghai on 
May 28, 1903, and was kept on board until June 1, when the ani- 
mals were sent to the Perez estate, in Pacii. On the following day 
two of the animals were noticeably ill, and wei-e sent to the serum 
laboratory for observation. 
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f U9 /—Hie lust aiiiiiiul tu ilie »us tu) wPiik nli.ti lii-<t ibsciii-il liiit 
111 fun pliysii 111 condition otiieiwise Uie ponjiinetiiu were soiiiewlml, 
congested leapiratioii was lipid, and the feeei normal Xeinperatuit 
W 2° C ftlien tikeii off tlie tiiiek it the Laboiatoi-y it itag^ied a fOH 
Htpj)>. and fell on ity mde llieie ivtu nninerons iliineeB oii tlip !h) Ij 
] Kilnlih tilt leiull of t longli loyage n.rOBH the China fcea It \U^ fcXHi 
uhen placed n< ii it iind alio diank iltli< ugh it did nut ipj)aientl\ Esnifd 
fiMii tliiiit It had no I'ougli Duiinp! the next fen day*! it became a 
little brighter and Miniewhnt strongpi On June 6 it »as again weak and 
could not <;tanU up tlK hind legs leeming to be e>jpp(ialh f (bli> It giadii 
iillj beiiinie iipukei and diaiihea deiHopid hut uilli no liatix of blood oi 
11111(111 Dfatli minried on the ninth day iiftii landin^ 

Dip pu'^t itioitpm exaniinution shuiipd a fvtv pat<h(- of huIk utnneoiis 
(deiiia on the Mde>< Uipie wiip a tew isninll periiaidial henioirhages about 
llip liaEse of the htart Ihp lungs showed a numbei of subpluunl nodules 
ninth on section exposed graniilai aitT! wniilai to tliot* seen in broncho 
pneumonia in the ntjigpv of led and gia^ liepatlivitioi) and silppui atinn 
The ><uppiii ating aieaa wen filled witli i thick gianular Rreemsh jellow 
Htl(k> material 

Cultures weie made fioni the lung ibntesse'^ on agai ind blood wiuin 
Aftet twentj four lioiii>i *it 17° I the agai tubei ihowed i growth of 
Numll tiansjiaient giayiah loiind eolonies The Wood oerum showed a 
MiV soant> giowth of small colonies Transfeis were made fioni these 
tubpi to larioiit othei tnedii and plates were also lu ide \ftei a careful 
study of Jt'f iiioi pliologK and mltiiral cliai n(.lpnsti(.s it appeared that the 
oiganinn uiid<i lonsideiation nae a shoit bacillui nith rounded endh and 
iioninuttlp It<4 nieafiii Piiiciits vaiied betwt-en 1 anil 2 mitiona in length 
and i and 6 of a nikron in thitkness The laigest fomiR were seen in 
glu<oi*e media tlu MiiallcBt on potato Jkhu the anmial body »t showed 
welliinrked polai staining although tins was not sii distinct m organisms 
gioun on nrtihMil media It w«s stained easily with the usual watery 
anilinf itains but wa« not Ht^innl bj Uiani s or Weigert s methods The 
lods as a ink oecuiied singly often in piirs oc( issionally in chains of 
lh( 01 SIX indiiiduals Ihe ippearatice of the giowtlie on the usual eiiltuie 
media was in no way chaiacteristic The colonies on agai were small 
giayisb tran>jpaient and well i irt uitiM i ibed with little or no tendency 
to R])iead On all the solid media appi oxiniately the same appearance was 
noticed In {»elatm no liquefaition was iause<l In bouillon a graniilai 
dipoiit was foinied on the side* and bottom of thi tub( duiing the fust 
few h<nirs of the giowth tlit whole medium was faintly tlonrted but is the 
sfdiiiient was deposited the liquid bc( inic deiii \ftei i fen dajH the 
sfdiment becnme iiscid as toiild be shown by 'hakinj. th» tube when the 
piuipitate lose not m lloccules but m threads In I>iinham s peptone 
Holution the sami general cliarai terlstict. were obseived as in broth but 
th< growth »as not so abundant Indol (choleiared) was pioduced 
ri| nlU so that at the end of twenty foui to thirty six hours the addition 
of pun sulphuric icid (free from nitntes) produced a well marked pink 
cibi \f jil nl mil 1 be ipi red lied \o jr " s]iod (In solid n i in 
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UMh iiMiiiK >>L^mi> till w i< tlu M I tuiit <liiii^< I Milk 1 iiiiiiK I imiir<.t<Hl 
.VIM nft.i t<ti .li\> lui icid \va> jiuxlii. ?d iici (on pi lilt ion oiiiiriid nnil 
Hull \\»s iij Kilii.tiiii of litmus Sti)> nihiiKs in -oliil iiiiiliii "honcil 
iiothiiv iiiiiiikiit>1< Mil po»l)i tillonra tlir liiu if iiioniliition diixU 
\Mtli no itmliim to spiiiul iiiiil <\tiiiil(><l to l)u bottom of tlii tiilii ii'^ i 
hmh ^lunulnr {riontli (.oinpoiiil of snuill tiWiiiis i li< siiifiii ^lonlli 
Mill siiiiill jii«t sm 1 oiiiuliiig tlie }Kiiiit nf piitiiitiii o1 tin ii( illi 

' Mir i/— LliP -Cdiul I iriliu tt \x iho t iV. n to lli< Siiiiiii I il il iton 
on II tiiick and on ntiifin^ tlipic uiis iiinUli t< nilk ni >u tliln tliiilv 
feet 11b mi «eie dpHi tlip i(t|ni itioii ((iii.kiiiiHl mkI tin lioh iomi. I 
Mitli miiiiPioiii. Iiiiiisps On tlit 4tli nf Inn. it u i- il.l. lo M ilk mil ^i i/. 
iiiul -(PI m til to Im m ,^nod loiiditioil On liiiii 14 it mis i/ iiii doll ml 
MPiik but still idde to hhII. tlu f.i. itc-t n.ikii.s, \„,n^ ui lb, luiid 
riiiiiitpi- NpiullipliHs in i^pite of 11 ^ood i|n.itit. ind in Ilii il.sum if 
otbei Niinptoins thp iiiniiiil Hfudiuilh li.i itiii ^■uiith iiiiunl.d On him 
21 « Hviplling MIS notiiPil on th. innn uml oiitpi ikIp- if tli, lift nnklf 
\t this timp thp ininial «as baidh il>lp to stund aHlioii^'li tin iipiiptiti 
«as still fan 1 lip N«»lling on tlip iiiklp « is iiuwi d l.> l)i M. i .ml tbi 
(ontptita eviKiiated ITie ib-.efss , „.t\ mis a loiiilat.il om .iinl tin m 
(lied tiHsiie was qmtp pilematons On Turn 2i dii.iilnji dml.ii«d and tuo 
days latei, wbeii lust ilwiit to dip <bp jimiiinl n.iH killiil anil an inlo]isi 
doiip immediate^ 

Thp findings wpie as follows ISesiilps thp illusion mii tin Uft inkli 
tlute wpie lined scais on both sides of tin borij iiml i sn.al} . [i< nin„ ills 
ibai^njt a nipeniKli vellon pui in llu left Hank inpi Hi. i]n.itii Dissii 
tion of tile Ipft iinklp showed tliul the ibsi-pRs (aul> p\timii.l i.iinnd tin 
]oint nithout mvoliing it but letieliinfr fai up tlip le^ \ii ojiinins; inti 
tile almpeiih of the Hank le<l into a miss of suppurating ^dands Mhiili li >l si 
innih like llip broken down ones of hubonu pliijfiu him tlnit tin lontints 
H(i< inoip grannliu Iho tisaupK almnt tbese siippm itin/ anas win 
intiltii.tpd «ith a (jplatinoHK ixudate of a distinit iilbm loloi In tbp 
intei iniisi nli.i and lurronndinj; tiasins time ueie inon oi liss mil inaike.1 
li. mo>-ilia^>ps On nkinninfr the iiniimil n widespieid snbiiit tneoiif. (,< lull ii mis 
itUma nas dim-oiered willi lai/P and small beuion bntres In the stiini.ih 
«alln ind lipneath tlip pencirdiuni and thp pliiii i heniorrha({i h weie preapiit 
siiiiii of «hnh Mere «p1I (luninsiidjed and otheis iripf^ilai lu oiitlin. 
rime ims a *er\ liiige e\trii> asation of blood into Ibe niedmstmnl poitiou 
iif thp paiiptal plenia and indthir sinnl n one lUm^ tb< diHtimlm;; uort i 
I 111 l\inph glands weip nemialh pnliifred pair and edpiiintoiih, but 
some "in sniHllfi and liptuon haf^i Ibiie \kip piliiibiie in siuni of 
tlu pilpni.itous ^r]nnds rin lun)is«'i' f<" the most pait prepitint iltboufib 
theie MPie upas in the left one Hhuli ipseinbled the stiffC of nd hepitizi 
tion of broni bo pneumonia Ibe sjilein i\as of ilxiul niirm il si/i witli no 
himoribaKes into its hiibstauii but «itli ininn siib.apsiilir oni s rlie livei 
showed notbinj; reinarkable Ibe kidnp\h weip of fiii si/i and thp pin 
iinal tissiKs wen Pilpinatoiis thin pehes win filled with t f,rilitinous 
niitnnl I hen n.i. no liPtiKinhaj. s into mi^^nt. i v 

111 tlip ils,(s ,s fi n II. lifl ikb mi f n 111 )i!n 1 .iiailiis sn ill 
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[ )Ur btaining bT illi kii fouiil in almost pure culturp ''n e<iri fiom 
the Ijmph gUnds shoned Bimilar organismi but the hearts blood » la 
apparently free from them 

Cultures fihoned an organism that corresponded witl that trom Gise I 

Case III — This anm al a luH gronn eirabao was apparently perfectly 
well until one morning when it looked stupid ita gait waa clumsier than 
usual and its ejes appeared to be sunken It did not care to use the 
mud bath but wandered about aimlessly |lhe natue overseer said that 
it was insane ] On the third day weakness across the loins and m the 
forelegs was eiident Its appetite was atill fair On the morning of the 
fouith daj it fell o>er and wis unable to nte again and died in the after 
noon Snieajs showed a few organisms that were polar staimng Cultuie 
on placenta fluid showed organisins tl at resembled diploeoeci Culture 
lost lu n oving 

Caie l\ — This animal was stupid and weak when first noticed and as 
nearly as could be deteimined hid been aiUc for about three hours It kept 
on its feet and moved from place to place f)i several hours eating coca 
sionally Death took place suddenly Smears from organs showed a few 
polar staining organisms Cultures not made 

Case T —This earabao iiveU about three days after the appearance of 
the first symptrans the principal one of whieli was weakness especially in 
the forelegs At autopsj the base of the heart was edematous and there 
were scattered areas of subcutaneous edema with a few hemorrhages 

Cose 1/ — Death was very sudden oeeurring twenty four hours after 
the beginning of the illness Awtopsy revealed edema and bloodstained 
infiltrations about the ingumal and prescapular glands The latter were 
much swollen and showed areas of necrosis and a few small hemorthages 
in then substance Hemorrhages vanmg in size were present in the 
inner and outer surfaces of the intestines under the visceral and parietal 
pleura under the parietal and visceral pericardium and uniler the endo- 
cardium Peteehiae were present on the surface of the Inei and were 
especially well marked on the inner surfaces of the branches of the portal 
vein A few small hemoirhages were found under the capsule of the spleen 
and under the surface oS the diaphragm Smears from hmph glands liver 
spleen and lungs showed polar staining baeilll 

Case I II — Ihe duration of the illness was two and >ne half days dur 
mg vihich the animal could scarcely stand although the appetite remained 
good The almost charaeteristii. edemas were well marked m this case 
and polar staining bacilli were found in smears 

Cnse t /// — ^This animal one of the finest m the herd was alive and well 
on the morning, of June 1 ; the following morning it vias found dead. The 
post-mortem examination showed hemorrhagic edema undei the skin along 
the spine, about the prescapular glands, and around the lase of the heart. 
There were eechymoses on the surface of the heart under tl e capsule of the 
spleen, in the inguinal and prescapular glands, in the panueas in the gall 
bladder, and under the serous and mucous surfaces of the intestines. 
Smears from heart and spleen showed polar-stain ing bacilli some of which 
showed evidences of having been a capsule or pseudocapsulc Blood serum 



Utlt^K 



11 

from the case had nu agglutmatn e reai-ti n on the bacilli piMoualy 
obtained from other cabes 

Catet IX I — These were calves Their clinical 1 istories and the details 
of the autopsies are wanting All that is known is that in neither ease 
was the spleen enlarged that there iveie subcutaneous gelatinous Ldemaa 
and that the usual edema was about the base of the heart in each 

Citse XI — In this taae aHo the clinical history is wanting but thu ainie 
pathological thanges that were ihatiied m the tuo pieiioua tises were 
present. Smeais from the blood ahoned a numbei of polar staining bacilli 
occurring iingly or in chains of thiee or lour mdiiiduala Cultures were 
made from the heart a blood on n^ai and an oiginism was obtained in 
pure culture which coircponded to th^t isolited fiom Case I 

Case Xtl — This animal died within twentj four hours aftci the appear 
ance of the first symptoms It wis large and well nourished and when 
examined wis l^ing on the ground the legs stiff and the head Irawn biek 
The agonal stool was bloody There were hemorrhlges along the spine into 
the subcutaneous tissues as well as on the surfaces (inner and outer) of the 
small intestine The presetpullr glinds ahowLii ireas of htmoirhage and 

Case XIII — This was t lairly well nourished caraMo which had arrned 
frjm bhinghii three da\s preivnus to the apearance of illneps It was 
well on the evening of July 22 On the foOowing morning it was found 
dead In this ease the lesions were (onfined to the heait and lungs the 
subcutaneous gelatinous edemi seen in the other cases was absent The 
lungs were not collapsed and contimed air in only a few patches The 
costal pleura was intensely inflamed and showed numerous ecchymoses 
and was coiered with a thick stratum of fibrino purulent exudate The 
Msceral pleura was in a similar condition The mediastinum was filled 
with a mass of yellow gelatinous material composed of serum and Hbrin 
On section the lung tissue was red in places ver> dark and divided into 
large and small lobules by white fibrous and hbnnous bands intersecting 
in all directions These bands varied fiom i ti j an inch in width and 
were studded with loculi containing a seio fibiinous and fibrino purulent 
material In the pericardial cavity was a large amount of serous fluid, 
containing fioccules both layeis of the ptiieardium were cohered with 
fibrinous shreds The serous membrane undei this exudate was infiamed 
and dotted with ecchymosea The auriLulai appendages were thiekly 
mottled with hemorrhages Smears from the heart s blood lungH liver 
and lymph glands showed a considerable numbti of polar staining bacilli 
and (ultures showeil a 'iimvlai or^'uiism m uictntamimtid giowtl- This 
ease followed closely the description of sporadic pneumonia as given by 
Theobald Smith 

Besides the ca-^es of hemorrhagic septicamia seen id carabaos, a 
nitue horse wis tound to be suffenn/; from a nuladv whn.h was 
caused by the same organism In this cafie the chief lesions were 
found m the lunge ind these corresponded perfectly with those of 
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Case I. There was also a well-marked gelatinous edema about the 
base of the heart. The organism was recognized in smears and 
cultures and identified with that from Case 1. 

In summarizing the chief clinical features of these cases we can 
say that there have been three fairly well differentiated types — 
one, intensely acute, in which the animals died within a few hours 
after the onset of symptoms; one less acute, in which the animals 
suffered chiefly from weakness in the limbs, and more especially in 
the hind ones; during the course of this form of the disease the 
appetite was little or not at all affected. Ijastiy, one in which the 
course was prolonged, accompanied by great weakness and emacia- 
tion and occasionally by suppuration. These are not distinctly 
defined types, for rarely does the disease affect the animals in the 
same way, except in the acute form, in which the course is so rapid 
that there is little time to observe symptoms. 

The pathological types are as indefinitely defined as the clinical 
types. In a general way, however, there is a pulmonary type in 
which the lesions resemble those of broncho-pneumonia, sometimes 
with abscess formation, and with or without pleuritis. Combined 
with these changes there may be marked changes in the interlobular 
tissues, with the formation of fibrous bands and with emphysema. 
Another type is the rapidly fatal septicemic form, in which there 
are few macroscopic changes in the organs beyond incipient paren- 
chymatous degenerations. The third type is a glandular and sup- 
purative one which terminates in a general infection. In all these 
forms there have been more or less wide-spread hemorrhagic lesions 
combined with gelatinous edemas. This last-named condition was 
especially frequent about the base of the heart, and in some cases it 
was the only macroscopic lesion. 

In but few eases have complete temperature charts been kept^— 
this because most of the animals have come from herds regarded as 
healthy and have died too suddenly to allow records to be prepared. 
The temperature charts of Cases I and II will, however, be ap- 
pended. These curves show \u\ little e\iept a primary rise of 
temperature, after which there is a fall w ith the subset|uent cun*c, 
running either near the base line or \erv irregularly 

The clinical cases given abo\e agree m man> points with those 
described in the literature but m man> details, too they do not. 
Wide variation clinically and pathologicilh seems to be one of the 
most common features of the di«ea-e caused b> B pluniepticus. 
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In Bollinger s reptit tin- cahes air dm led into an exanthema tons 
and pectoral t3pe The tormer 11 characterized by fevei swellings 
of tlie face and neck inflammation of the mouth and tongue with 
ecchymosee under the mucous membranes and bloody diarrhea 
Such cases wt ha\e not seen nor ha\e we ob'ii.rved ani cases resem 
blmg them Thin nia\ be because the hide of the animalu that wt 
meet with heie ib thick enough to preient the edematous swellings 
from becoming apparent for certamh in the majority of cases 
there have been lubtutaneous edemai* "wme of quite (.onsiderable 
Mze The latter t\pe ihowed prineipall\ pulmonic lesions We 
ha\e studied three cases that followed this type— two in carabaos 
and one in a hor&e In ont carabao and in the horie the chief 
lesion was a bi oncho-pneumonia without pi untis in the other 
carabao it was a pleuio pneumonia 

Lignierc* dnides the t^se^ he has heen into thiet tlasseu — first 
1 diarrheic one the acute form m whith death occuis m from 
one to two dajs after the on=!et of the durrhea In this pectoral 
lebions are common (1 e pneumonia pleurisy ctt ) The second 
class he calls inteqw The course of this form la more chronic 
and the animal may live for three to four weeks w ith more or less 
fever and fetid diarrhea culminating m \nemn and death The 
third or cachectic form is marked h\ wasting articular locali/a 
tions and profound anemia followed by death 

Speaking generalh the commonest types in the literature are the 
t\anthematous and pulmonar} Oreste and Annanni deacribcl 
eases in which edemas and hemorrhages were the chief lesions 
Manv of iLitt s animals showed pneumonia and pleuntis Jensen s 
showed phlegmonous edemas fibrinous pleuntis and pericarditis 
and gastro enteritis Galtier described hepatization of the lung* 
subendocardial hemorrhages and peritonitis truiUebeau and Hess 
found fibrinous pleuntis and pencarditis hemorrhagic infarcts in 
the lungs and small hemorrhages into the niescnter} and on the 
surface of the kidney Bosso described hemorrhages into the serous 
niembianes and into the mucus lining of the intestine Pease 
obser\ed cases in which the chief lesions were ecchymoses wideh 
lisstmmated m the bodies Fennimore remarked inflammation of 
the mucus membrances of stonnch and intestines pleuntis pen 
carditis and edema of the lungs and Smith carefulh studied and 
mmutch descrihod peculiar lung lesions in which interlobular 
change were in iiipoitant tcitut 
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From a Bummary of the fatts given in tlie literature we may con- 
elude that the animals attacked are of all ages, the onset is usually 
sudden, the course is rapid and death occurs in from 85 to 98 per 
cent of the eases. In the less rapid forms of the disease the symp- 
toms may be refusal of food, cessation of rumination, and lacta- 
tion. The initial rise of temperature may be followed by a drop to 
normal or subnormal. The respirations may be rapid or labored, 
bloody material may be discharged from the nostrils, bowels, or 
bladder, and noncrepitant swellings may occur on face, neck, or 
about the back and ankles. 

From all these varying types of disease similar organisms have 
been isolitted. In the outbreak which we have studied the charac- 
ters of the microbe have been as follows : Short bacilli with founded 
ends, polar staining, occasionally encapsulated, and nonmotile; 
nonliquefyng, non-Gram staining, growing invisibly on potato, not 
producing gas, not coagulating milk or reducing litmus, producing 
indol and nitrites, and not forming spores. It is an organism which 
corresponds closely with the bacilli of hemorrhagic aeptictemia, of 
Hueppe, and especially with that member of the group called 
B. bovisepticvs (Kruse), B. hovisepticum {Kruse-Migiila), B. plu- 
risepticus (Kitt), B. bipolare tnuUoddum (Kitt), B. der hufel- 
seuche ( Oreste-Armanni) , etc. The chief differences between the 
present bacillus and the ones described in the literature are its indol 
production, which is invariable, and its invisible growth on potato, 
whith also appears constant. 

ANIMAL EXPERIMENTS.^ 

The organism has been injected into guinea pigs, rabbits, mon- 
keys, small birds, a dog, a chicken, and a calf. In all but the last 
three animals death has followed in from nine to twenty-four hours 
after intrapleural injection, in five to eighteen hours after intra- 
peritoneal inoculation, and in five to fourteen hours after intra- 
venous injection of virulent material. Subcutaneous injection with 
a culture kept at 60° C. for ten minutes killed a rabbit in thirty-six 
hours ; intravenous injection with the same material killed in eigh- 
teen hours. In both these two last cases the organism was recovered 
from the heart's blood. 

The lesions in animals killed with virulent cultures varied with 

'In these experiments Mr. Clegg, AaBistant Bacteriologist iu the Biologi- 
cal Laboratory, has given \is much valuable asaistance. 
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the length of the di'^ei&e and witli the animal useJ In all there 
was edema and some hemorrhagic infiltration or ecchymosi'* at the 
''ite of inoculation In addition t) this two or thiee cises were 
noticed in which there weie large collections of pus suirounded by 
tissues m a state of coagulation necrosis in the immediate neigh 
borhood of the wound of inoculation The more re^i tent the am 
mal and the more attenuated the organism {withm ceitim limits) 
the greiter was the tendency to suppuration 
The protocols of the ammal cases are as fellows 

KabHt 3S1 — InoCulited nubcutaneouBly with 'i c p >f in praulsion ot 
& twenty four hour old agar growth of the organism from Case I Dead m 
eighteen houra Large hemorrhage at site of inoculation and a few small 
>nes m axillary and inguinal glands lungs congested lei'Jels of the heart 
distended with hlood Liver soft and showed diffused pale areas of fatty 
or necrotic tissue Adrenals congested No changes in gastro-intestmal 
tract Small amount of fluid in peritoneal cavity Smears from the liver 
■'pleen heart s blood and site of inoculation shotted the typical organisms 
which were recovered in pure culture from the blood 

Rabbit 322 — Inoculated subcutaneoualj with 1 c c of a suspension of 
a twenty four hour old agai growth of the nrganisra ol tamed from C ase 
XIII Dead m five hours No well marked leiion"! ''ome edema about the 
wound oi entrance Liver and kidneys congested No hemorrhages or 
necroses Smears from hearts blood spleen kidney and liver showed the 
typical organisms and the^e nere obtained in pure culture from the blood 

Rabiit 135 — Inoculated mt ravenously with 1 c c of a bouillnn culture 
of the organism from Case I which had been kept at 58° C for ten 
minutes Dead tuentyfour hours later iutop-^y showed focal necroses 
in the lower lobes of both lungs in luer and apUen Smears from spleen 
kidney and blood showed a fe« fmall polar stained bacilli whiuh however 
were recovered in pure culture 

ilmkry 256 — On lune It 1 t t ut i txuillon eultuie was injected 
under the skin of the right side On June 18 I c c of a culture in 
placenta fluid was mjeeted into the peritoneal caMty Death occurred sue 
houis after the second inoculation About the points of inotulation were 
areas ot edema Surroundin^ the point of inoculation on the right side 
was aHo a large intermuscular abscess filled with a pale greenish >el]ow 
gelatino is pus Practically the whole right side of the animal waa the 
seat of a subcutaneous gelatinous edema The peritoneal cavity contained 
a large amount of sanguinous fluid and the luster of the peritrneum was 
dulled and it was injected The other lesi ns were cloudy swelling of the 
parenchimatous organs Smears from the upleen liver and peritoneum 
and from the puo at site of inoculation, s! owed polar stained organisms 
none seen in blood In several leucocjtes from the peritoneal cavity polar 
staining bicilli were seen The heart peritoneum and liver showed pure 
cultures )t this organism 
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Xf'inkf.y '2'J7. — Iiioeulateci intiapurituneallj', with 1 c. k. of a broth culture 
of the organiBm from the horse mentioned above. Death in thirty-six hours. 
The abdominal wall about the wound made by the needle was edematou<i. 
The scrotum was distended and edematcms. There was well-marked sub- 
cutaneous eechyniosis and gelatinous edema with a eertain amount of 
purulent infiltration. Coils of intestines were adherent, and there was 
a quantity of sanguino- purulent exudate in the peritoneal cavity. The 
pus extended down along the spermatic cords into the scrotum. The left 
testicle was much enlarged and contained some purulent and ecchymotic 
areas. The right testicle was small and surrounded by a purulent exudate. 
The intestines showed a few small hemorrhages under the serous layer. 
The other organs showed no marked change. Smears from the abdominal 
cavity, liver, spleen, subcutaneous abscesses, and testicular abscesses showed 
polar-stained bacilli. These were recovered in pure culture. 

These ease reports of animals dying spontaneously and those 
dying after inoculation will give some idea of the abilit}' of the 
organisms to cause widely varying types of disease. It ia as Rey- 
nolds has said: "For the present, at least, we must consider the 
term hemorrhagiL septicEemia as quite inclusive — a sort of generic 
name which must cover a multitude of varying types of disease.'' 

When we eucounteied the first cases ii the present epidemic we 
feared that the outbieak might take on as dangerous proportions 
as it had in some of the tp zooti(» fir t reported, and as time has 
gone on this fear has been partialh realized, but we still hold to 
the idea that the cases ha\e been the direct result of trauma, in 
many of these cases md the indirect of infection with an organism 
present m the mouths of healthv animals. 

It does seem \erv probaHt, now that a pasture may become 
infected and that new animals pi ice i on such infected ground may 
die of the di ease in one of it forn '. eipeeially if the animal ia in 
any wa> predisposed to Iisease For this reason it seems most 
unwi''e in the present state of our knowledge of the disease, to 
mo\e animals from place to place and bO risk infecting new ground 
to be used hv well animals 

In one of the corrals m Manila a few animals in one herd had 
die^ Follow ng these deaths came heavy rains, so that the corral 
became a great mud hole Into this place a new herd of carabaos 
were lri\en after they had crossed the China Sea from Shanghai. 
Following the advent of these animals deaths occurred rapidly, and 
in all but a tew of the dead the lesions of hemorrhagic septicaemia 
were found 

It i'< our opinion thit the lisease was the result of the rough sea 
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voyage, change of diet, the preliminary inoculation against rinder- 
pest, and finally the filthy surroundings in Manila. Under these 
circumstances disease might be expected. 

The question concerning the source of the infection by which 
death resulted remains to be answered. Were the organisms in the 
animals themsetves ? Were they in the mud of the corral ? Neither 
of these questions can be answered positively as yet. We have not 
been able to find the bacilli in the nmd. But just as long as there is 
any doubt the animals must be treated as though they could scatter 
the germs of the disease with their excreta. 

Up to the present time there iias been no evidence that the dis- 
ease here is directly contagious, but Carrougeau and Blin, Bollin- 
ger, Friedberger and Frohner, and others considered the disease 
which they studied wae. On the other hand Nocard and Leckinche 
think that the cases are sporadic and that the disease is enzootic, 
and Wilson and Brimhall, and Reynolds believe that it is not con- 



For the purpose of eliminating all or most chances of contagion 
we sugg^t that each animal in a suspected herd should be isolated 
or staked out separate from the rest of the herd for at least ten days 
after the occurrence of the last case in the herd to which it belongs 
and until any abrasions on the surface of the body have healed. 
(Brimhall and Wilson Jjave suggested that skin lesions may play a 
part in the spread of the disease.) While the herd is under sus- 
picion none of the animals should be allowed to uso the mud 
baths. After an animal has died the ground upon which it has 
stood should be cleansed by fire or antiseptics, and if it has had , 
access to the mud bath this should be disinfected in the most thor- 
ough way with lime or crude carbolic acid and then flushed out 
with water. There seems to be some difference of opinion as to 
whether the organism is able to live any length of time in contami- 
nated water, but since similar ones have been found in rivers and 
in soils it is wiser to be on the safe side and use all precautions. 
Theobold Smith states that the organism is very vulnerable, and 
Nocard and Ijeclainche say that it is a facultative parasite. The 
result is that for the present it must be dealt with as though its 
resistance were great. Kitt, in Kolle and Wassermann's Hand- 
buch, recommends that it be treated as though it were the bacillus 
of anthrax. 

9940 2 
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"Up to the present time we have been unsuccessful in obtaining 
any serum or proteetiye substance that will modify or ameliorate 
the course of the disease in experimental animals. Work along 
these lines is, however, being done and will be made the subject of 
a later report. Wilson and Brimhall report that they were able to 
produce a fairly high degree of immunity. In the book on "Ijcs 
Maladies Mierobiennes des Animaux," fay Nocard et Leclainche, it 
is stated that the belief of Lignieres— -that the organism of bovine 
pasteurellosia can be attenuated and used as a vaccine — is possible. 
The details of his method are not given, and thus far we have been 
unable to obtain them. 

Note.— We have been interested to hear, since the notes for this 
report have been prepared, that tiiere have been epidemics of an 
unknown nature among chickens and swine in the provinces about 
Manila. The reptffts make it seem probable that these dkeases are 
related to the hemorrhagic septicaemias of fowls and hogs. We have 
received from a gentleman in Manila a chicken that had died sud- 
denly. From this we have isolated an organism that resembles the 
bacillus of chicken cholera, which, when inoculated into small birds 
in minimal quantities, gives rise to a rapidly fatal septicasmia that 
corresponds exactly with the disease chicken cholera. In inoculat- 
ing with this organism a needle whose tip was covered with a 
culture of the organism was plunged through the skin and into the 
subjacent muscles. The disease prevalent among swine remains to 
be determined. However, hog cholera has been previously reported 
here. 

These observations make it seem probable that chicken cholera is 
endemic here, and, if there is any value in analogy, that other forms 
of hemorrhagic septica3mTa may be. 



LITEBATUEE. 

1. Wilson ABD Bbimhall, — Kept. Minn. State Board of Health, St. Fanl, 

1901. 
3. Reynoldb.— Amer. Vet. Rev. 1902, XXVI, 807. Ibid. 1903, XXVI, 912. 

3. BRiMiiALt.— J6i(!. 1903, XXVII, 103. 

4. Canbva,— Cent. f. Bakt. 1991, IX, 557. 

5. AFFANASiEFF.^Arb, a. d. Path. Inst, Tubingen. 1893, I, 263, 

6. Bunzl-Fedebn.— Cent, f. bakt. 1891, IX, 787." 

7. Davainb.— Bull. Acad. Med. 1879, VIII, 121. 

8. PBiEDBinwBa AND Frohneb. — London, 189S. 

9. Galtieb.— Oompt. Bend, de I'Acart. Sc. Paris, 1889, OVIII, 026. 



Alt 



-ogle 



19 

10. Galtier.— /6W. 1899, CVIII 822 

11. KRuaB. — 'Fluegge's Die Mikroorganiomen I.iepzig, 189(i, 

12. MiQULA. — System der Bakterimi Jena 1901. 

l;). KiTT.— Kolle and Wasseimans Hmdbudi dcr patliogoii™ Mikioorjiiinis- 
men, Jena, 1903. 

14. Lecuinche.— Rec, de Med. Vet 1888, 280. 

15. LlGMilBES. — Eev. Vet. Buenos Aires. IflOO, 2(iO. 

16. LiOBitRES.— Bull Soc. Cent. Med. Vet. 1898, 836. 

17. NocAED ET Leclainche. — Les Maladies Miorolilennes ilea Aninioiis. 

Paris, 1003. 

18. I'lANA.— Model-no Zoojatro. 1894, 23. 

19. V. Ratz.— Cent. f. Bakt 1808, SX, 280. 

20. VoQBS.—Ibid. 1896, XX, 906. 

21. VooKB.— Zeit f. Hyg. 1898. 

22. VooEe u. PB08KAUEB.— /6irf. 1898, XXVIII, 20. 

23. Blin. et. CARROUOEAr.— Ree. de Med. Vet. 1902, IX, 571. 

24. Krueger.— Berl. Tierarzt. Woch. 1903, 261. 

25. EuuovaKY.— Zeits f, Tiermed. 1901, V, 142. 

26. Tanzer.— Tierarzt Cent. 1801, XXIV, 277. 

27. Sahfeuce, Loi, and Malato.— Cent. f. Bakt. 1897, XII, 33. 

28. V. RAtZ.— Zeits. f. Tiecined. 1896, XXII, 320. 

29. JABSon.— Arch. f. wiss. u. Pract. Tierhk. 1894, XX, 274. 

30. HuBPPE.— Berl. Klin Woch. 1880, 753, 704, 

31. MciOBE.~Rept. ?ur. Animal Industry. Bull. No. 10. 1896. 

32. Steemberg- — Manual of Bacteriology. 1893. 

33. ScHBIN.— Rev. de Med. Vet. 1902, IX, 345. 

34. Blin et Oahhougeau.— 76i((. 1902, IX, 107. 

35. VooBS.— Cent f. Bakt. 1902, XXXI, 645. 

36. Galeotti. — Sperinientate. 1902, LVl, 545. 

37. Cahr^.— Eee. de Med. Vet. 1902, IX, 407. 

38. 8ERRA.— Eev. de Med. Vet. (Lisbon). 1902, I, 161, 

39. BoiiiNGER. — Ueber eine neue Wild-und Einder-seudie. MuPnchcn, 1878. 

40. KriT. — Sitzb. d. Geaell. f. Morph. u. Phys. i. Muenchen, 1885, 1, 140. 

41. KlTi.—Jahresbcr. d. k. Tierarzt. i. Muenoiien. 1887-88. 

42. BoBSO.— Cent. i. Bakt. 1898, XXIU, 318. 

43. Oreste abd Armabbi.— Atti del R. Inst. Sc. Nat. 1H87, VI. 

44. Jenben.— Maandsh. f. Dry, 1889, I, 183. 

45. Jeksbn.— Monatsch. f. Prakt. Tierheilk. Bd. 11, p. 1. 

46. POEtS.— Fortseh. d. Med. 1886, 388. 

47. Jakobi.— Berl. Tierarzt Woch. 1892, 30. 

48. Buck.— Monats. f. Praet Tierlieilk. 1892, III. 

49. Pjot.— Bull. d. rinst. Egyptian, 1889. 

50. Van Eecke.— Tliierarzt Blatt, f. Niederland Indie. 1801, V, 290, 

51. Van Eecke.— Veeartsen. blad. f. Neder. Ind. 1895, 300. 

52. Fischer.— 76i(i. 1805, 153. 

53. FiscHEB.— /6«i. 192. 

54. KvBENET.—Ibid. 248. 



id^yCoOglc 



20 

i. Reisohiq. — Veterinarius. 1891. 

1. SBQUENa.— /6id. 1804. 

. V. Ratz.— Deutsoh. Zeitz. f. Tiermed. u. verg. Path. 1896, XXII, 32fl 

1. Pease.— Veterinarian. 1898, LXXI, 278. 

'. LioNifiBBS.— Rec. de Med. Vet. 1808, 761, 

I. NooARD.— Bull, de la Soc. Cent, de Med. Vet. 1891, XLV, 424. 

. Smith.— Rept. Bur. Anim. Ind. 1896-96, 119. 

;. Fendimobe.— Jour. Comp. Med. and Vet, Areli. 1898, XIX, 629. 

. GuiLLEBEAU u. He8S. — Schweis Arch. f. Tierheilk. 1894, XXXVI, 49. 

. GunjJiBBAu. — Ann. de Microgr. 1879, 193. 

.. Pabibub.— Compt. Rend. 1880, 239, 315, 673, 952, 1030. 

i. Gamemjia.— Centr. f. Eakt. 1888, IV, 161. 



:u 


.. 


. 




H- 


:ili 


., 


" 


.. 


,... 






















J 




_— 


_ 




___. 






1 — 


1 — 





—' 




_| 




-j— 






— - 


— 














i=> 






_^_ 


__ 








rd 




r^ 






r: 


~ 





— 




n^ 




^ 




~ 


~ 


~ 


~ 


— 




1 — -^ 




' — ' 




— 


-~-\ 


— 









, 




• , 




__ 


__ 








_ 




~^ 


^ 


~ 


■ 


__ 


_ 


— 


~ 


~ 




~ 





TZ^ 


~^ 


^^ 














zz 




-~ 


— 


■ — - 


„ 


— 



,«=, Google 



UNIVERSITY OF MICHIGAN 
3 9015 04878 4402 



Hoa,d, Google 



